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The EFFECTS of REPEATED THOUGHT SUPPRESSION ATTEMPTS on THOUGHT OCCURENCE Thought suppression is the attempted removal of unwanted thoughts from consciousness (Wegner, Schneider, Carter & White, 1987) . Repeated empirical demonstrations have found that attempted thought suppression may be ineffective and even counterproductive (Hooper, Davies, Davies & McHugh, 2011; Hooper & McHugh, in press; Hooper, Sandoz, Ashton, Clarke & McHugh, 2012) . Nevertheless thought suppression is a common coping strategy for dealing with unwanted thoughts (Rachman & De Silva, 1978) .
The majority of the empirical work on thought suppression is based on the seminal 'White Bear' studies of Wegner and Colleagues (Wegner et al, 1987) . The general paradigm tends to involve two five-minute phases. In the first phase the participants are instructed to suppress an unwanted thought, whereas in the second phase they are instructed to express/think freely. In both phases the participant has to indicate the presence of the unwanted thought each time it comes to mind by pressing an event marker/ringing a bell/ pressing the space bar. The dependent variable for this paradigm is the amount of selfreported unwanted thought intrusions that participants experience during each five-minute phase. Participants engaging in a suppression phase may indicate the presence of the unwanted thought on multiple occasions in comparison to control participants with no suppression instructions. This is referred to as the 'immediate enhancement effect'.
Additionally, participants may also experience an inflation of the unwanted thought in the expression/think free phase following the suppression attempt, in comparison to a control group who were not required to complete a prior suppression phase. This is often referred to as the 'rebound effect'. Although research evidence for both the immediate enhancement effect and the rebound effect have been mixed, recent meta-analyses by Abramowitz, Tolin and Street (2001) and Magee, Harden and Teachman (2012) found small to medium negative Running head: Repeated thought suppression and thought occurrence 4 effect sizes for the immediate enhancement effect, and small to moderate positive effect sizes for the rebound effect.
The most widely cited account of why attempted thought suppression may be a counterproductive strategy for managing unwanted thoughts is the 'Environmental Cueing Hypothesis' (Wegner, 1989) . According to the Environmental Cueing Hypothesis, suppression involves two cognitive control processes (Wegner & Erber, 1992 ). An automatic target search explores consciousness for evidence of the unwanted thought, while a controlled distractor search explores memory and the environment looking for distracting information.
As the automatic process requires little effort it can detect evidence of the unwanted thought more rapidly than an individual can consciously generate distractors. As a result, the unwanted thought re-emerges into consciousness and becomes associated with the intended distractor thus rendering the distractor likely to cue the unwanted thought. After the first distractor has effectively failed to divert attention from the unwanted thought other distracting stimuli may be used in further suppression attempts. However, the same process occurs and eventually a number of different stimuli within memory and the environment can become associated with the unwanted thought and exposure to these previously encountered distractors prompts the re-emergence of the unwanted thought into consciousness. To date, much research has been conducted that suggests environmental cues may hamper thought suppression attempts (Hooper, Saunders & McHugh, 2010; Namji & Wegner, 2008; Wegner & Erber, 1992; Wegner, Schneider, Knutson & McMahon, 1991) .
Despite advances in research on the short term effects of thought suppression, very little research has been conducted on the longer term effects of engaging in suppression attempts. In one such study (Trinder & Salkovskis, 1994) participants were asked to identify a negative unwanted thought and attempt to suppress it over a four-day period. Results indicated that participants in the suppression group reported experiencing more unwanted Running head: Repeated thought suppression and thought occurrence 5 thoughts and greater discomfort than those in the control groups. However, in a systematic laboratory setting, research investigating the effects of engaging in repeated suppression attempts on thought occurrence during the typical suppression and expression/think free phases is scarce. This seems surprising considering the amount of research that has been conducted in controlled settings that uses the basic thought suppression paradigm. Such research may be important, as it is unlikely that we have to manage an unwanted thought on only one occasion. It is more likely that we have to deal with unwanted thoughts over a certain period of time, in a somewhat cyclical nature between suppression and nonsuppression phases.
Indeed Wegner (1989) coined the term 'indulgence cycle' to refer to this cyclical process where a person moves from a phase of suppression to a phase of expression. Wegner (1989) suggested that real life suppression attempts occur on multiple occasions, so that we repeatedly enter phases of suppression and expression. Wegner (1989) theoretically suggested that the first suppression-expression cycle (i.e. the first indulgence cycle) results in a rebound effect. This increases thought frequency and prompts further suppression.
However, in accordance with the Environmental Cueing Hypothesis, further suppression is more difficult due to the increased environmental cues. Therefore, thought suppression attempts in the 2 nd suppression phase may prompt a second and larger rebound effect. This process renders suppression attempts ever more futile as thought intrusions increase with the number of retrieval cues in the environment.
According to Wegner (1989) over the course of multiple cycles unwanted target thought occurrences may increase sufficiently to prompt the development of an obsession.
Additionally, Hardy and Brewin (2005) suggested that indulgence cycles could provide a mechanism from which clinical obsessions form. Although other mechanisms may underlie the development of obsessions, the investigation of repeated thought suppression attempts Running head: Repeated thought suppression and thought occurrence 6 may still be an important factor worthy of empirical research in this domain. This suggestion is in line with research in the area of the development of clinical disorders in which the role of negative unwanted intrusive thoughts has been highlighted (Purdon & Clark, 2000) .
However, to date, only two studies have directly tested the impact of more than one indulgence cycle on thought occurrence.
In the first of these studies, Hardy and Brewin (2005) instructed two groups of participants (high vs. low obsessionality) to complete two indulgence cycles. An escalation of target thoughts in the high obsession group was predicted but no such escalation emerged.
However, a small non-significant increase in target thoughts from the first to second expression phase did emerge, suggesting that a more pronounced rebound effect may be forming over multiple indulgence cycles. Hardy and Brewin (2005) Again, two indulgence cycles, and high negative valence (but not personally relevant) target thoughts were employed. The valence of the target thought was operationalised by exposing participants to a video clip of a suicide. In line with Hardy and Brewin (2005) , no increase in reported target thought occurrence emerged in the phases following initial and repeated suppression attempts. The results from both studies contradict Wegner's (1989) initial Running head: Repeated thought suppression and thought occurrence 7 prediction that multiple indulgence cycles would induce an escalation in the occurrence of an unwanted thought.
The current study is concerned with measuring the effect of entering multiple indulgence cycles. Although based on the research of Williams and Moulds (2007) and Hardy and Brewin (2005) it differs from them in four ways. First, by only studying personally relevant or high negative valence target thoughts, the previous studies do not provide evidence as to how individuals' respond when attempting to suppress a neutral thought.
When dealing with high negative valence thoughts it is likely that participants engage in suppression attempts with the material even when not instructed to do so, thus confounding the experimental findings. Additionally, as suggested by Hardy and Brewin (2005) , participants' history of practised suppression may have impacted on their suppression attempts. The current study controls for participants' history with the to-be-suppressed item by employing a neutral rather than high negative valence target thought. Second, the suppression and expression phases in the previous studies have been between two and three minutes. This does not reflect the timeframe typically employed in previous thought suppression studies (e.g. Wegner, et al., 1987) and some authors have argued that a longer timeframe may better demonstrate the effects of thought suppression (Abramowitz et al, 2001 ), the current study therefore employs five minute phases. Third, the current study employs three indulgence cycles, as opposed to two, to determine the effects of an inflated number of indulgence cycles.
Finally, previous studies in this area have employed two groups that both completed two full indulgence cycles. The current study aims to determine the effect of multiple indulgence cycles on target thought occurrence. To that end, participants are assigned to one of two groups. The 'repeated suppression' group complete three indulgence cycles. The 'suppress think free' group receive one suppression instruction for the first five-minute phase, Hardy and Brewin (2005) but is similar to that of Williams and Moulds (2007) who labelled this instruction a 'mention instruction'. A 'think free' or 'mention instruction' requires the participants to think of anything that they wish for the rebound period, but that they should still indicate presence of the unwanted thought each time it occurs. Consequently, the current study adopts an updated definition of the term 'Indulgence Cycle' to that of Wegner (1989) . Specifically, an indulgence cycle is defined as when a participant moves from a period of suppression to a period of non-suppression where they are free to think of anything.
The aim of the current study is to determine the effect of repeated indulgence cycles of a neutral target thought on thought occurrence. It is predicted that participants in the 'repeated suppression' group will experience more intrusions of the unwanted thought in the comparable rebound phases (Phase 2, Phase 4 and Phase 6), than the 'suppress think free' group. Second, in accordance with the Environmental Cueing Hypothesis, it is predicted that the 'suppress think free' group will experience a significant decline in unwanted thoughts across the three rebound phases, whereas the repeated suppression group will experience an increase in the number of unwanted thoughts as the number of retrieval cues increase. These Running head: Repeated thought suppression and thought occurrence 9 findings would provide evidence that engaging in repeated suppression attempts causes an inflation of unwanted thought intrusions across time.
Method
Participants 72 undergraduates at Swansea University were given 3 credits for their participation in the experiment, which contributed towards course completion. The 'repeated suppression' group consisted of 21 females and 13 males (Mean age; 19.71 years, SD; 3.92), the 'suppress think free' group consisted of 25 females and 13 males (Mean age; 20.41, SD; 4.03). The sample was non clinical.
Design
The study involved a 2 (group; 'repeated suppression' vs. 'suppress think free') x 6 (five-minute phases) mixed design with repeated measures on the latter factor. Participants had to complete 6 five-minute phases. Although a between subject comparison was technically possible for phases 1, 3 and 5, in these phases the participants from both groups received different instructions, making any comparison unfair. Therefore in the current study a between subjects comparison was only made for Phases 2, 4 and 6. In these phases all participants, regardless of group, received a think free instruction. The dependent variable was therefore the number of space bar presses in each of the comparable think free phases.
Materials
A five-minute computer program created in Visual Basic 6.0 measured the amount of times participants would press the space bar in every five-minute phase.
Procedure
On arrival at the experimental laboratory participants were randomly assigned to one of two experimental groups (i.e., the 'repeated suppression' group or the 'suppress think free' group).
(i) 'repeated suppression' group: Participants were first exposed to the suppression (ii) 'suppress think free' group: Participants assigned to this group were provided with identical instructions as the 'repeated suppression' group for the first two five-minute phases (i.e., suppression and think free instructions). However, for the third five-minute phase, rather than receiving the suppression instruction participants received the think free instruction. Participants continued to receive the think free instruction for the remainder of the three five minute phases.
With regards to the practical side of the experiment, all participants sat in a small room and in front of a computer for the duration of the study. The room was decorated with no illustrations and little colour. Before every five-minute phase the researcher entered the room to administer the instruction, this instruction was read to the participant from a piece of paper. The researcher also loaded the five-minute space bar program. Once loaded a 'start'
Running head: Repeated thought suppression and thought occurrence 11 button appeared on the screen. The participants were instructed that to begin the five-minute phase they had to click on the 'start' button. After clicking this button it disappeared and the phase began. During the phase the computer screen was blank, however the participants were aware that each time they pressed the space bar that the computer would register the signal.
After the five-minute phase had finished a 'quit' button appeared on the screen. It was at this point that the researcher entered the room to complete this process again. Upon completion of the 6 th five-minute phase participants were verbally debriefed and free to leave the lab.
Results
According to the original 'White Bear' experiment (Wegner et al, 1987 ) the average amount of space bar presses in a five-minute suppression phase is 6-7 times. In general, the data in the current experiment reflect this. However, some participants pressed the space bar as much as 111 times within a five-minute phase, severely altering the group mean. For this reason, participants recorded space bar presses across all 6 five-minute phases were summed.
Any summed score over two standard deviations above the mean, within each group, were removed. This led to the removal of 6 scores (2 in the 'repeated suppression' group and 4 in the 'suppress think free' group) leaving 33 participants in each condition.
Participants in the 'repeated suppression' group and the 'suppress think free' group both received think free instructions in Phases 2, 4 and 6. The majority of the data analysis that follows therefore compares the amount of intrusions that participants experienced during these phases. Overall, the 'repeated suppression' group experienced a total of 495 intrusions (M = 5.16, SD = 3.99) during Phases 2, 4 and 6 in comparison to the 'suppress think free' group who experienced 368 intrusions (M = 3.78, SD = 3.24).
Figure 1 displays the amount of unwanted intrusions each group experienced during each of the five-minute phases. It seems to suggest that the 'suppress think free' group Running head: Repeated thought suppression and thought occurrence 12 experienced a more pronounced decline in unwanted thought instrusions than the 'repeated suppression' group. A 2 (group) x 3 (think free phase) mixed ANOVA was conducted on the data. The analysis found a significant main effect for think free phase, F (2, 124) = 8.871; p < 0.05 η p 2 = .13, suggesting that there were significant differences between the number of space bar presses in Phase 2, Phase 4 and Phase 6. Importantly, a significant interaction was found between think free phase and group, F (2, 124) = 6.527; p < 0.05 η p 2 = .10, suggesting that the decline in space bar presses was different between the groups.
Two one-way ANOVA's were then conducted to determine if a significant decline in space bar presses emerged within each group. These analysis revealed no significant effect for the 'repeated suppression' group, F(2, 62) = 0.274 p > 0.05 η p 2 = .01, suggesting that participants maintained the amount of space bar presses across the three think free phases.
However a significant main effect for the 'suppress think free' group emerged, F(2, 62) = 17.650 p < 0.05 η p 2 = .36. This result suggests that the 'suppress think free' group experienced a significant decline in space bar presses. Finally, a one way ANOVA was conducted in order to determine whether there was any significant difference in the number of space bar presses across the three suppression phases for the 'repeated suppression' group. The analysis revealed no significant main effect, F(2, 62) = 2.48 p > 0.05 η p 2 = .07, suggesting that participants neither experienced an increase nor a decrease in the amount of unwanted intrusions they experienced in the three suppression phases.
To summarise, the results suggest that engaging in multiple indulgence cycles maintains the intrusion rate of an unwanted thought, whereas only suppressing a target during one suppression phase followed by successive think free instructions produces a gradual decline in thought intrusions.
Discussion
Running head: Repeated thought suppression and thought occurrence 13 Participants in the 'repeated suppression' group demonstrated neither an increase nor decrease in unwanted thought occurrences across suppression or think free phases. However, these participants did produce significantly more unwanted thought occurrences in the think free phases when compared to the 'suppress think free' group, whose intrusion rate significantly declined. According to the Environmental Cueing Hypothesis, multiple indulgence cycles over time should cause an increase in the number of unwanted thoughts in both suppression and expression phases (Wegner, 1989) . The 'repeated suppression' group from the current study reported between 4-8 intrusions for each suppression and think free period, suggesting that the number of thoughts about a target was inflated when the target was a to-be-suppressed item. Finally, recent developments in the thought suppression literature have begun to acknowledge the importance of the duration and distress of thought occurrence rather the frequency of thought occurrence per se as contributing to the negative consequences of thought suppression (Purdon, 2004; Magee & Teachman, 2007) . Future research could extend on the current procedure by applying a thought duration measurement and by employing a post-suppression distress measure in order to determine whether thought duration and distress would alter between the repeated suppression and suppress think free groups.
The results of the current study are of applied importance. Research has shown that many people attempt to suppress unwanted thoughts (Rachman & De Silva, 1978) . The current findings indicate that repeated suppression attempts maintain rather than reduce their occurrence. Such maintenance highlights the counterproductive nature of suppression as a Running head: Repeated thought suppression and thought occurrence 15 coping strategy for unwanted thoughts. A high occurrence of unwanted thoughts has been linked to mental health problems such as Obsessive Compulsive Disorder (Purdon & Clarke, 2000) . Recently cognitive and behavioral therapies have moved focus from seeking to treat unwanted thoughts by attempting to eliminate them to providing clients with the skills to accept them (Hayes, Villatte, Levin & Hildebrandt, 2011) . The current findings provide tentative evidence to support this change in focus.
